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Nickels 
For Profit 
Program 
By Terry Schrick 
Instructor (Swine) 
The Nickels for Profit Program 
was organized by swine producers 
to combat the decline in pork con-
sumption per capita over the past 
15 years. 
Producers attending the first 
meeting two years ago took funds 
from their own pockets to start the 
program. Rolland Paul, then Sec-
retary of the Iowa Pork Producers, 
was hired. 
Questionnaires were sent to pro-
ducers in 41 states asking what 
type of program they wanted and 
how they wanted this program fi-
nanced. 
When the questionnaires were 
returned and tabulated they 
showed that the producers wanted 
to establish a National Pork Pro-
ducers Council. They wanted this 
group to be composed of and run 
by swine producers. 
Next, producers said that they 
wanted to invest five cents per 
market hog, and that they wanted 
this to be a voluntary market de-
duction at the first point of sale. 
The producers said that since 
the price of pork (as prices of all 
farm products do) revolves around 
supply and demand, that they 
wanted programs started that 
would sell more pork. 
Under activities they wanted 
carried out to accomplish this pro-
ducers listed these suggestions 
ranked in the following order: 
1. Improve hog quality, leanness. 
2. Improve hog marketing sys-
tems. 
3. Research, action on disease. 
4. Consumer education. 
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5. Paid advertising to consumer. 
6. Standardized market grading. 
7. Public relations for pork. 
8. Expanding foreign markets. 
9. Research on fats-health 
link. 
10. Consumer attitude re-
search. 
With these ideas in mind the 
Nickel Checkoff Program was 
started by a few states in January 
of 1968. To get the cooperation of 
the markets in the different states, 
all the states had to organize the 
Swine Producers in their states. In 
January of 1968 only eight states 
were ready. In October, 1968, 16 
states were participating in the 
Nickel Checkoff Program with 25 
states in some stage of organiza-
tion. 
In the first 10 months of the 
Nickels for Profit Program over 
six millio~ head of swine have 
voluntarily had a nickel checked 
off. Nebraska has had over one 
million of this total. 
Numerous programs have been 
and are being carried on by the 
National Pork Council. Nebraska 
has made grants of .$1,000 to the 
Northeast Experiment Station and 
$5,000 to the North Platte Experi-
ment Station. Consideration is be-
ing given by the directors on a 
grant for research work on TGE. 
Nebraska has 12 organized 
groups covering 44 counties with 
a membership of approximately 
2,000. The National Pork Council 
has a membership of over 25,000 
and is still growing. 
To make our state and national 
program complete, we hope to 
have every swine producer in Ne-
braska as a member of his local 
and state Swine Councils. 
Dick Sorensen of Wayne, state vice presi-
dent of the Nebraska Swine Council, 
points to the Nickels for Profit sign. 
Teletype machine with broadcast repeater in background. Buyer registers his bid by pushing button. 
Teletype Marketing Program 
Hy Leo E. Lucas 
Extension Livestock Specialist (Swine) 
Recently a group of Nebraska 
producers and this author made a 
trip to Toronto, Canada to view 
the teletype marketing program in 
Ontario. The following infonna-
tion will be a resume of this trip 
plus material provided by R. D. 
Kohler, Assistant General Manager 
of the Toronto Hog Producers 
Marketing Board. 
First, let's review the history of 
swine marketing in Ontario, to see 
why the teletype marketing was 
developed. The basic reason for 
establishing this system was to mar-
ket the commodity to obtain a bet-
ter share of consumer dollars spent 
on meat and to do it in a manner 
where rapid sales are made effici-
ently and scrupulously fair to pro-
ducer and processor. 
In 1941, the Ontario Hog Pro-
ducers Association was formed. It 
was not until I 945 that this asso-
ciation decided that something 
should be done tmvard the hog 
producer having a voice in the 
establishment of price he received 
for his production. 
The directors of the Association, 
under the authority of the Farm 
Products Marketing Control Act, 
1937, at first tried to negotiate a 
minimum price with the processor 
with no success. 
In January, I950, Dr. Latimer of 
JvicDonalcl College was engaged to 
study the whole matter of export 
and domestic market conditions. 
His report was presented in April 
and one significant revelation was 
that marketing practices existed 
that denied the farmer bargaining 
power. 
Agency Organized 
In the latter part of 1952 a sell-
ing agency was organized and some 
bargaining advantages were real-
izecl. Up until the beginning of 
I 953, the Ontario Stock Yards in 
Toronto was the only open market 
to which Ontario produced hogs 
could be delivered and made avail-
able to different buyers. 
The hogs delivered there repre-
sented about 6 to IO% of the On-
tario production which meant that 
approximately 90 to 94% of the 
Ontario produced hogs were being 
delivered directly to processing 
plants, mostly by drovers and 
truckers. Most of these men had 
little knowledge of the number of 
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hogs to be marketed, nor knew 
where the demand was greatest or 
the market glutted. The bulk of 
them delivered their hogs to the 
same plant, week in and week out, 
for which loyalty they were paid 
so much per hog by the processor 
regardless of market value. 
In 1955, the Ontario hog pro-
ducers took over the marketing of 
their own hogs as a co-operative 
selling agency and began estab-
lishing marketing yards across the 
Province. This meant control of 
a sufficient number of hogs to in-
fluence the price to a greater ex-
tent. 
No processor had enough direct 
deliveries to satisfy his require-
ments and now that the number 
of open market hogs had increased, 
the small processor was becoming 
a larger factor in the establishment 
of price. The percentage of hogs 
slaughtered by this group trebled 
in the period between I953 and 
1956. The net work of marketing 
yards was expanded to the present 
total of 49. 
By I 960, full compulsion was 
introduced, which meant that all 
producers marketing hogs for 
slaughter were compelled to mar-
(continued on next jJage) 
Teletype Marketing 
(continued from jJage 3) 
ket their hogs through one of the 
marketing yards. 
During the period from 1953 
through 1961, the Association was 
faced with many criticisms by not 
only the packers but also some seg-
ments of the producers. During 
this period sales were handled al-
most entirely over the phone. The 
packer claimed that even though 
he bid .10, to .15¢ cwt. more for 
any offering of hogs they did not 
end up the day with extra hogs, 
but would have to pay the higher 
price for the balance of their buy 
that day. There were also accusa-
tions of allocation, favoritism, and 
lack of mechanical records to prove 
the hogs were sold to the highest 
bidder. 
New Method 
To counteract these reports, 
management began investigating 
other methods of sale, realizing 
that at some time in the future 
they would have to make a change. 
In 1958 the Bell Telephone system 
was contacted to see what they had 
to offer or suggest that would im-
prove the situation. They came up 
with ideas, a form of teletype sell-
ing, recording of telephone conver-
sations, etc., but all were far from 
being foolproof. For example, in 
the suggestion of teletype selling, if 
two buyers pushed their bid but-
tons at the same time it would 
have jammed the whole circuit. 
It was not until the fall of 1960 
that the system was developed to 
a point where it could be presented 
to the Board of Directors and to 
the Farm Products M arke tin g 
Board. It was accepted and went 
into operation in May, 1961. 
Three things about Canada and 
particularly Ontario which affected 
the development of this system of 
teletype marketing are (l) All hogs 
across Canada are bought on a 
grade and dressed weight basis and 
this grading is done by the Federal 
Department of Agriculture, (2) 
The Provinces of Canada have 
laws which allow them to establish 
commodity marketing boards, and 
(3) Approximately 2% million 
hogs are raised in Ontario, Canada 
each year. 
As you can imagine, before sales 
are made, location and volume of 
hogs must be known. Each of the 
49 marketing yards are strategically 
located in production areas, to ac-
commodate the producers and to 
provide them with a marketing 
yard where the delivery charge 
would be at a minimum. 
Communication with eight of 
the marketing yards is by T.vV.X. 
Teletype and with the balance, by 
telephone. Two marketing yards 
operate five days a week and the 
balance operate from one to four 
days, depending upon the volume 
of production within the area. 
The manager at the marketing 
yard receives all producers' hogs in 
the same manner. He unloads 
them into the yard, weighs them, 
tattoos them for carcass identifica-
tion and pens them in lots to ac-
commodate the capacity of the 
trucks available. Each marketing 
yard starts on its first clay of opera-
tion with Lot #l and the numbers 
are continued throughout the week 
until that particular marketing 
yard is closed. 
As the messages are received 
from the managers of the market-
ing yards, giving the number of 
hogs available for sale, they are 
entered in a column under the 
yard name. A complete record of 
sales is also recorded there which 
shows the Lot number, the number 
of hogs in that Lot, the price at 
TOTAL MABKETING BOARD EXPENSES 50.4.; PEfl HOG 
L45c of tim 1~ actual market111g cost) 
166c Pu<Hog 
183< Per Hog 
6 1 c P~r Hog 
Marketing Board expenses per animal. 
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which the hogs were sold, the time 
they were sold and the total sales 
for that marketing yard. 
From this information, salesmen 
make up offering slips which are 
paper forms, showing the date, the 
marketing yard, the number of 
hogs to be offered. With this in-
formation the hogs can be sold. 
Market Practice 
Each morning the Sales Division 
of the Ontario Hog Producers' 
Marketing Board has a meeting 
before the opening of the market 
at g a.m. At this meeting the mar-
keting conditions at other terminal 
markets across Canada and in the 
United States are discussed. The 
price for I 00 pounds of pork is de-
tenninecl from cut-out figures on 
the primal cuts and the price range 
and tape to be used are selected. 
Tapes are available which are 
used on the master teletype ma-
chine to control the price range. 
Each tape has a one dollar range 
and is prepunched to print the 
figures from high to low, in drops 
of five cent graduations until it 
reaches the low figure. If this point 
is reached without a buyer, the low 
figure is repeated three times, with 
a bell ringing between each print-
ing, then it prints automatically 
"NO SALE." 
The sales staff is not compelled 
to sell hogs below the tape limits 
ancl can withdraw the offering and 
offer it at another time. The con-
trol is similar to the open auction 
where the auctioneer says: "Going, 
Going, Gone." Many such tapes 
are on hand for all prices ranging 
up to $50.00 per cwt. 
If a buyer should bid within ten 
cents of the top of any tape, the 
sales staff would then instruct the 
operator to use a tape starting 25 
cents a cwt. higher on the next 
offering, which means the bottom 
·would also be higher. In this way 
buyers are given latitude to bid 
higher to get their hog require-
ments. 
The Ontario Hog Producers' 
Marketing Board teletype system_ is 
unique with the exception of a 
similar system which has been op-
erating in Manitoba since 1965. 
Basically, the system is made up a 
master machine, the electronic 
broadcast repeater and 18 buying 
machines. The master machine 
looks very much lik~ two standard 
teletype machines set together with 
a tape transmitter at its side. The 
broadcast repeater was designed 
specifically for them by the Bell 
Telephone Company and is about 
seven feet tall by two feet square. 
How it Works 
The buying machines look very 
much like a standard teletype with 
a large black button on the side 
which the buyer usesr when he 
wishes to record a bid. Now, if 
you were to step into the selling 
office you would see the operator 
at the master machine and just 
ahead of her the broadcast re-
peater. 
On the front of this broadcast 
repeater are 21letters of the alpha-
bet. Above each letter is an amber 
light and below each letter is a red 
light. Eighteen of these letters are 
actual buying circuits, six are spare 
loops in case of a malfunction. 
You would see the operator receiv-
ing an offering from one of the 
salesmen. She would begin typing 
and as she types you would notice 
on the front of the broadcast re-
peater that the amber lights are 
blinking, which indicates that each 
circuit is receiving the message 
simultaneously. You would also 
note on her copy, as the buyer does 
on his machine, the date being 
typed, the time of day, the market-
ing yard, the Lot number at that 
yard and the number of hogs in 
that Lot. She would then insert 
the price tape for the day into the 
transmitter and turn the key. 
Basis of each sale is on "I" grade 
hogs and the buyer is assuming that 
all hogs in the Lot are "I 's". He 
will not know how many there are 
until they are graded at his plant 
after slaughter. A price differential 
determines the price for the lower 
grades. 
As the operator turns the key, 
this starts the typing of price over 
the circuit and you would notice 
if it was a .~30.00 tape that the 
S30.00 is printed, there is a pause, 
.~29.95 is printed, pause, $29.90 
price is printed, pause, and so on 
through the tape until one of the 
buyers registers a bid by pressing 
his bid button. At this point, all 
machines stop, a red light comes 
on under the buyers code letter on 
the face of the broadcast repeater 
and his code letter is automatically 
printed on his copy, as well as the 
copy on the master machine. 
From this point on we are in 
locked circuit with the buyer and 
the operator will identify him by 
typing the plant name, the num-
ber of hogs that were purchased 
and the price that was bid. The 
buyer then types from his machine 
and confirms the purchase by print-
ing O.K. and his initials. The op-
erator will then go out on broad-
cast circuit where there is typing 
to all machines, and indicate the 
price the Lot of hogs sold at. 
If a buyer should bid within the 
first fifty cent range of the tape a 
sale can be made within 30 seconds 
or less. H he should allow it to 
drop into the second fifty cent 
range or go to the bottom, it would 
take approximately one minute to 
complete a sale. 
If a buyer on the western end of 
the circuit, at say \r\Tindsor, is inter-
ested in hogs at Toronto as is a 
buyer on the eastern end of the 
circuit, say at Hull, Quebec and by 
coincidence they are thinking the 
same price, if one should hit his 
bid button one-thousandth of a 
second ahead of his competitor, his 
light would come on and the hogs 
would be his. A buyer must wait 
until the last figure of each gradua-
tion is clearly printed or he must 
pay a five cent higher price. 
The cost of this selling system is 
around .$3,000 a month and is 
covered by a charge levied against 
all buyers. The current rate is one 
and a quarter cents per hog on the 
number of hogs purchased. 
The cost to the producer for sell-
ing his hogs through the Market-
ing Board is .45¢ per hog and 
. 87¢ per sow. 
Under directional order issued 
by the Board of Directors, all hogs 
produced in Ontario must come 
to I of the 48 yards operated by 
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the Sales Agency. These orders do 
not define any particular yard to 
which the individual producer or 
trucker must come, but leaves them 
a choice. 
The one governing factor is that 
the hogs are sold F.O.B. the yard 
to which the hogs are delivered and 
the processor purchasing the hogs 
from any particular yard pays the 
transportation charges to his plant. 
The rates are set by mutual agree-
ment of the agency, processor and 
trucker. If the producer or trucker 
does not bring his hogs to the yard 
nearest his farm or area, then the 
producer will suffer by paying a 
larger trucking charge than was 
necessary. 
Advantages, Disadvantages 
The question that now may be 
asked is what are the advantages 
or disadvantages of this system for 
Nebraska or other states. It ap-
pears this system has developed 
one of the most competitive systems 
of marketing yet devised. Other 
possible advantages are: 
I. The producer employs own 
selling agency. 
2. The association performs a 
policing action on dressing per-
centages and grades. 
3. Producer has a neighborhood 
market where all hogs are sold to 
highest bidder within a short space 
of time. 
1. Packers have an equal oppor-
tunity to bid on each lot of hogs 
offered. The identity of the suc-
cessful bidder is known only to 
himself and the agency, which al-
lows him to act independently of 
other packers. 
\r\Tith any system there are some 
limitations. These may include 
the following: 
I. The producer would lose some 
freedom of marketing since he 
would have to sign a contract or 
something of a similar nature to 
market hogs through this system. 
2. The system requires a third 
party or the U.S. Government to 
grade carcasses . 
3. The hogs would have to be 
graded and sorted on a weight 
basis to be acceptable for purchase 
by most U.S. packers. 
What About New 
Drugs In 
G-F Pig Diets? 
By Murray Danielson 
Assistant Professor, Animal Science 
North Platte Station 
Researchers are constantly 
searching for drugs or compounds 
that will help maintain the health 
of our domestic animals. 
Millions of dollars are spent 
annually on drugs used in diet 
formulations. ~ach of these drugs 
plays a specific role in the mainte-
nance of healthy animals. 
Because one specific drug will 
correct or prevent the health prob-
lem in one group of pigs does not 
imply that it will do likewise in 
another situation. This is why we 
must have several drugs available 
and at the same time new ones 
being developed. 
Profit a Must 
By using these drugs pork pro-
ducers anticipate a greater net 
profit and overall improvement 
of their animals. Greater daily gain 
and increased feed efficiency are 
prerequisites for an\ increase in 
net profit. Therefore, it is a must 
when adding drugs along with 
other ingredients to swine diets 
that the cost is offset by improve-
ment in animal performance. 
The studies reported here were 
conducted at the North Platte Sta-
tion to evaluate two recently de-
veloped drugs used in growing-
finishing diets. 
Table 2. Live animal performance of pigs fed different levels of Carbadox. 
Treatmentsa 
Jb 2' 3d 4' 
No. pigs 40 40 40 40 
Av. initial wt., lb. 52.1 52.8 51.8 52.2 
Av. final wt., lb. 204.6 202.2 204.4 201.8 
Av. daily gain, lb. 1.82 1.79 1.83 1.79 
Fccdjlb. gain, lb. 3.39 3.40 3.34 3.34 
Av. adj. B.F., in. 1.49 1.59 1.47 1.49 
• Averages derived from all pigs on each treatment. 
b Negative control-Basal diet. 
c Basal diet plus 5 grams Carbadox to 150 lbs., 0 grams from 150 Ibs. to market wt. 
''llasal diet plus 10 grams Carbadox to 150 lbs., 0 grams from 150 lbs. to market wt. 
c Basal diet plus 25 grams Carbadox to 150 lbs., 0 grams from 150 lbs. to market wt. 
During this past year a study 
was conducted with a relatively 
new drug called Spectinomycin. 
Seventy-two crossbred pigs aver-
aging about 33 lbs. were used in 
this study. They were randomly 
assigned to 12 pens,· each contain-
ing 6 pigs (3 barrows and 3 gilts). 
Each pen of animals was group-
fed from self-feeders on a 14% 
corn-soy diet (basal diet). Each 
pen was housed in a wooden shed 
with an adjoining hard-surfaced 
outside pen. Automatic waterers 
were accessible at all times. 
Each of four pens of pigs of the 
12 pens received one of the follow-
ing three treatments, differing 
only in the level of Spectinomycin. 
I. Negative control-Basal diet 
plus no Spectinomycin. 
2. Basal diet plus 10 grams Spec-
tinomycin per ton. 
3. Basal diet plus 20 grams Spec-
tinomycin per ton. 
Performance of pigs in this 
study, shown in Table 1, was com-
parable for each of the three levels 
of Spectinomycin. 
Another study was recently con-
ducted with Carbadox. This drug 
was included in growing-finishing 
diets to determine performance of 
pigs to market weight. 
One-hundred sixty crossbred 
pigs averaging about 52 lbs. were 
used on this study. They were 
randomly assigned to 16 pens, 
each containing 10 pigs with equal 
sex distribution within each pen. 
Each pen of animals was group-
fed from self-feeders on a 14% 
corn-soy diet (basal diet). Housing 
was comparable for all pigs. In 
this study 40 pigs were used on 
each of the following treatments: 
I. Negative control-Basal diet. 
2. Basal diet plus Carbadox, 5 
gramsjton to 150 lbs., 0 gramsjton 
from 150 lbs. to market wt. 
3. Basal diet plus Carbadox, 10 
gramsjton to 150 lbs., 0 gramsjton 
from 150 lbs. to market wt. 
4. Basal diet plus Carbadox, 25 
gramsjton to 150 lbs., 0 gramsjton 
from 150 lbs. to market wt. 
The different levels of Carba-
dox were incorporated with the 
bas;:tl diet at the start of the study 
and included only until the ani-
mals attained approximately 150 
lbs. 
Table I. Live animal performance of pigs fed different levels of Spectinomycin. 
Figures in Table 2 indicate av-
erage daily gain and feed required 
per pound of gain were compar-
able for all four treatments. All 
treatments produced pigs with ex-
cessive back-fat measurements. 
This indicates that the individual 
treatments were not responsible 
for excessive back fat. This condi-
tion was likely due to the breed-
ing of these particular animals. 
I b 
No. pigs 24 
Av. initial wt., lb. 36.4 
Av. final wt., lb. 209.5 
Av. daily gain, lb. 1.77 
Feed/lb. gain, lb. 3.30 
n Averages derived from all pigs on each treatment. 
b Negative control-Basal diet. 
c Basal diet plus 10 grams Spcctinomycin. 
"Basal diet plus 20 grams Spectinomycin. 
c One pig removed because of abnormal gain. 
Treatmcntsn 
2' 
24' 
36.6' 
211.9' 
1.79' 
3.29' 
6 
·3d 
24 
36.5 
207.3 
1.74 
3.28 
Consider Carefully 
In summary, results of two 
studies show it would not be eco-
nomically advisable to use these 
drugs. However, studies with these 
drugs in other swine herds in the 
United States have shown signifi-
cant response in pig performance. 
Baffled Slot Inlet 
Fig. I. Fresh air through gable-end lou-
vers and the attic flows into the build-
ing through a nanow opening of the 
baffled slot inlet. 
Adjustable 
Baffle 
EAVE AIR INLET 
Fig. 2. The cave air inlet permits air to 
flow into the building directly from 
outside. 
Progress • Ventilation Systems 
By E. A. Olson 
Extension Engineer (Farm Buildings) 
J. A. DeShazer 
Associate J>rofcssor, Engineering 
\Vith the continued adoption of 
controlled environment used m 
swine production units in N ebras-
ka, the design and installation of 
ventilation systems is as important 
as ever. The a!ert, progressive 
swine producer is very much aware 
that a well engineered and care-
fully managed ventilation system 
is a definite must to insure success 
of his controlled environment 
swine enterprise. 
During the past five years swine 
producers have made great prog-
ress in accepting and adopting 
modern ventilation techniques. 
They have found that their en-
closed buildings, when adequately 
insulated and equipped with a care-
SLOT INLET 
Fig. 3. The slot inlet system adapted to 
a nanow building being remodeled for 
swine usc. 
fully designed and managed venti-
lation system, could be dry, warm 
and reasonably free of drafts. 
Air Inlets Important 
The wide acceptance of the baf-
fle slot inlet system has made it pos-
sible to bring fresh air into a warm 
farrowing building without creat-
ing excessive drafts (Figure 1 ). 
This method provides a way of 
introducing cold air into the build-
ing where the air baffle directs or 
"squirts" th'e air across the ceiling 
where it is warmed and mixed with 
warmer air in the building. The 
mixing or blending of the cold 
and the warm air prevents cold 
he a vier air from dropping or set-
tling directly into the animal area 
AIR INLETS THRU WINDOWS 
OR CUPOLA 
I 
I I INSULATED MOW : 
I FLOOR J 
,_.,.: .. , ........• _._ .. .:;;:;.; ... ,'"' ........ . 
----.. ,. {"'_ .. . 
~~ BAFFLE I 
Fig. 4. In a remodeled barn the slot inlets 
can be installed at the hay mow floor 
line. 
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where it will cause drafts and in 
turn chill the pigs. 
Pigs are particularly susceptible 
to drafts. Buildings have been ob-
served where the cold outside air is 
dumped into the animal area and 
consequently the pigs find it neces-
sary to move away from the "cold 
spots" in the pen. This situation 
can often be found if windows are 
used as air inlets. 
Since the slot inlet extends the 
full length of both sides of the 
building, a producer is assured of 
uniform air distribution to all 
parts of the building. (Slot inlets 
are generally not placed within 8 
feet of exhaust fans). \1\Tet or damp 
spots in a building can often be 
traced to the lack of adequate dis-
tribution of ventilation air within 
the building. Poor air circulation 
may cause odorous manure gases to 
collect in parts of the pen. vVhen 
this happens there is good reason 
to suspect that these gases will re-
tan! swine growth and adversely 
affect feed conversion. More re-
search is needed to help provide 
some answers in this area. 
Two types of baffle slot inlets 
have been rather widely used in 
Nebraska. First, the system permit-
ting the air to enter from the attic, 
which allowed for tempering of 
cold incoming air, was accepted. 
This method worked fine for win-
ter conditions because solar heat 
gained from the roof and because 
warm air from the floor rises nat-
urally to the ceiling where some of 
(continued on next page) 
~ 
l VENT·SLIOE 
TWO·IN·ONE INLET SYSTEM 
Fig. 5. The two-in-one inlet system. Top, 
slide closed for winter. Bottom, slide open 
for summer operation. 
Ventilation Systems 
(continued from jJage 7) 
it continues to move through the 
insulated ceiling. However, these 
factors caused warmer, not cooler, 
air to be circulated into the build-
ing during warm summer months. 
This was largely responsible for the 
later adoption of the eave air inlet 
which has performed very satisfac-
torily (Figure 2). The addition of 
a board for closing this opening on 
the north or west side of the build-
ing has been useful to keep blowing 
snow from entering the building. 
'The slot inlet system can also be 
easily adapted when other build-
ings are remodeled or modified for 
swine production as shown in Fig-
ures 3 and 4. 
Ventilation Fans 
Efficient fans that have been care-
fully selected for the ventilation 
systems are also important in the 
total ventilation system. Fan effi-
ciency of an otherwise efficient fan 
will not be maintained unless fans 
are given proper maintenance. 
Dust and dirt that accumulate 
on the fan blades reduce the capac-
ity for moving air. If you're inter-
ested in reducing fan operating 
costs, clean the fan blades periodic-
ally. This is not a difficult job. 
However, it is often overlooked. 
Fan shutters also need attention 
and should be cleaned frequently 
so that all moving parts move 
freely. A graphite type lubricant is 
generally recommended for mov-
ing parts to help prevent dirt and 
dust buildup. 
A New Two-in-One System 
A new idea which has the ad-
vantage of both types of inlets, 
Fig. 6. Several ventilation inlet systems 
will be studied. Inlet "A" provides air 
flow through attic. Inlet "B" permits air 
flow through cave inlet. Inlet "C" is ceil-
ing mounted baffle in center of building. 
already discussed, has recently been 
developed by agricultural engineers 
at South Dakota University. It con-
sists of two inlets, one for summer 
and one for winter. 
To change this summer-winter 
convertible system, all that is 
needed is to move a vent slide 
board (Fig. 5), to the desired posi-
tion. One push of the slide blocks 
air-flow from one seasonal system 
and opens the other. According to 
reports from South Dakota this 
two-in-one system has been operat-
ing very satisfactorily. 
Northeast Station 
The swine housing research fa-
cilities at the Northeast Station 
have provided an opportunity to 
study different ventilation systems. 
The controlled environment build-
ing(s) were designed and constructed 
with three different methods for 
bringing air into the building. 
These include: 
1. Air introduced from the attic 
to the baffle slot inlet on the out-
side walls. 
2. Air introduced by means of 
the eave inlet. 
3. Air introduced from the attic 
to a baffled ceiling inlet located in 
the center of the building (Fig. 6). 
The evaluation of results obtained 
by using these different air inlet 
combinations should in the future 
provide practical information. 
Model Research Studies 
To develop guidelines for venti-
lation research, a I j 12 scale model 
of the existing swine environmen-
tal controlled building at the 
Northeast Station has been con-
structed. This flexiglass model was 
constructed so that the ventilation 
system (baffles, exhaust and inlets) 
pit depths, and slotted floor could 
be quickly changed. ·while only 
limited research studies have been 
made to date, the following general 
comments are evident at this time: 
1. In the baffle system, with air 
entering from the outside wall, 
there seems to be differences in air 
velocities for the slotted and par-
tially slotted floor system. !\fore 
study is needed to more accurately 
assess these indications. 
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Fig. 7. Cutaway view of ventilation for 
the pig nursery which proportions amount 
of air brought into nursery. Heating unit 
is located between inlet and ceiling outlet. 
2. The air velocities in the mod-
el, with an empty manure pit com-
pared to a one-half pit for the baffle 
system, showed statistically signifi-
cant differences. However, no spe-
cific conclusions have been reached 
at this time. 
;). w·hen baffled air inlets are 
used, the highest air velocities are 
observed to occur near the center 
of the model. \1\Then baffles are not 
used, the highest air velocity was 
observed near the side wall. These 
findings substantiate field observa-
tions and confirm the need for the 
use of baffles to reduce drafts near 
the outside walls. 
More extensive research activity 
is needed to help verify the above 
general comments and to find an-
swers to other complex ventilation 
problems. 
"Pig Mama" Ventilation-
Heating System 
The research program with the 
Tully "Pig Mama" at the North 
Platte Station called for a high de-
gree of temperature control of 
"draft-free air." A temperature 
range of 90 to 95° F is required for 
baby pigs, three days of age. There-
fore, since a considerable quantity 
of heat was needed, a positive-
pressure ventilation system was de-
signed and installed. This pressure 
ventilation system is more expen-
sive than the exhaust systems since 
it includes an insulated air distri-
bution duct extending the full 
length of the building (Fig. 7). 
The pressure system was de-
signed so that there is continuous 
air circulation in the room. Outside 
air is mixed with the re-circulated 
air and heated before it is distrib-
uted in the room. The heated air 
is then distributed to all parts of 
the room through a centrally lo-
cated insulated duct which extends 
the full length of the building. 
Heated air from th.is duct is dis-
tributed to all parts of the building 
by adjusting the baffie board lo-
cated under the 4" slot opening in 
the bottom of the duct. By decreas-
ing the space of the opening be-
tween the ceiling and the baffie, the 
air velocity will increase and vol-
ume of air-flow will decrease. 
W'ith the proper baffie adjust-
ment, the warm air "squirts" along 
the ceiling to the outside walls, 
thus providing a blanket of warm 
air along the walls of the nursery. 
This air-flow arrangement has re-
duced the potential for harmful 
drafts on the small pigs, and caused 
the wall temperature to approxi-
mately equal the air temperature 
to provide a near ideal environ-
ment. This system has provided a 
very satisfactory environment in 
the pig nursery. 
A similar type of ventilation sys-
tem was designed and installed in 
the acclimation room adjacent to 
the pig nursery. Future research 
will include the effect of tempera-
ture, humidity and light intensities 
upon the growth responses of the 
baby bigs. 
Armed with more definite facts 
on ventilation systems we should be 
able to design and build more effi-
cient and effective, as well as more 
economical, ventilation systems. 
Remember that the design and 
installation of a satisfactory venti-
lation system is a job for one expe-
rienced and skilled in this area. 
Fig. 8. End view of ventilation model. 
Clockwise air flow pattern is caused by a 
non-bafficd air inlet. 
Feet~ Leg Problems • Swine 
Uy E. R. Peo, Jr. 
Professor (Swine Nutrition) 
_Most of you have heard judges 
of swine breeding classes at the 
various livestock shows say "breed-
ing swine should be straight mov-
ing, heavy boned, strong in their 
pasterns and standing on a large 
foot. Their legs should be set to 
support the weight of the body 
equally." 
This description clearly defines 
what is needed in strength, quality 
and position of feet and legs to 
assure a long, trouble-free produc-
tive life in our breeding stock. 
However, we seldom find imli-
vicluals or groups of breeding swine 
which have all of the desired char-
acteristics. Thus, we are forced to 
make judgments about selecting 
this boar or that gilt. Characteris-
tics of feet and legs of the animal 
should be a strong part of the 
judgment. 
\Vhether you are a breeder or 
a feeder, the animals you select for 
your particular production system 
must have the genetic capacity for 
strong, sound feet and legs if you 
hope to keep problems to a mini-
mum. Some lines and even breeds 
of swine have disappeared because 
they had bad feet and legs. \V e 
cannot emphasize enough the im-
portance of selecting swine with 
sound feet and legs. 
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Failure of feet and legs is one of 
the big problems of confinement 
feeding of swine. ·while genetics 
may be part of the trouble, stress 
factors such as concrete (solid or 
slatted floors), nutritional deficien-
cies and disease are probably the 
major ones. 
Stress 
Let us consider "stress" as a prob-
lem. How many of you have stood 
on concrete all day long? Those of 
you who have will recognize the 
common complaints "my feet are 
killing me;" "my joints ache" or 
"my back hurts." 
These are complaints we can 
cry about, but what about "the 
non-talking pig." If he is hurting, 
we won't know about it until his 
gains decrease, he gets lame, goes 
down in his rear quarters or simply 
dies. 
Now, this is not to "knock" con-
crete as flooring for confinement 
units, but we should recognize that 
a "non-giving" surface can cause 
problems. 
\Vhat can we do about it? Here 
again, the selection of animals that 
can withstand the stress of concrete 
is a must. In addition, research is 
being conducted to determine fac-
tors which influence bone strength 
in pigs raised on concrete in con-
(continued on next page) 
CONF I NEI•1ENT 
PASTURE 
Fig. I. Breaking strength of 4th metatarsal bone o{ G-F swine raised in confinement or 
on pasture. From Svajgr, A. J., 1968. Master's thesis, library, University of Nebraska. 
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Feet, Leg Problems 
(continued from jHtge 9) 
finement and on solid or slatted 
floors. (A report on the effect of 
amount of slatted floor on bone 
strength in pigs is given elsewhere 
in this publication.) 
. During the course of a study on 
the magnesium and manganese 
requirements of swine raised in 
confinement on concrete and on 
paslllre, researchers at the N ebras-
ka Station found that pigs raised 
on pasture had stronger bones than 
those raised Oil solid concrete in 
('ollfincmcnt. The genetic makeup 
and the diets were essentially the 
same for both groups. Results of 
the study are shown in Figure 1. 
The breaking strength of the 
·I th metatarsal leg bone of the pigs 
raised on pasture was nearly twice 
as great as the breaking strength 
of the bones of pigs raised in con-
finement. 
Since diets and genetic makeup 
of the animals were the same for 
both groups, it was thought that 
there was either something in the 
soil or pasture, or exercise or kine! 
of surface upon which the pigs 
were raised involved in the differ-
ence in breaking strength of the 
leg bones of the two groups of pigs. 
With this in mind, the Nebraska 
research workers set up an experi-
ment to study the effect of floor 
surface and size of exercise area on 
bone strength in pigs. Results of 
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Table I. Nutrients involved in feet and leg problems in swine. 
Nutrient Symptoms 
Vitamin "A" 
Vitamin "D" 
General lameness, incoordination 
Stiffness, lameness, pigs go down, posterior paralysis, fractures, 
enlarged joints 
Crooked front legs 
B-Vitamins 
Riboflavin 
Pantothenic Acid 
Choline 
Pyridoxine 
Biotin 
Lameness, incoordinated, wobbly gait, goose stepping 
Stiffness, weak bones, lack of rigidity of joints, incoordination 
Lameness and stiffness 
Spasticity of hind legs, cracks in feet 
Minerals 
Calcium 
Phosphorus 
Poor bone formation, bowed, bent or broken bones 
.\nimal goes down in front or rear quarters, stiffness, enlarged 
joints 
Magnesium \\'cak front pasterns, knock knees, sickle hocked, reluctance to 
stand 
Manganese 
Copper 
Stiffness, halting gait, painful, enlarged joints, reluctance to stand 
Lack of rigidity of leg joints, hocks flexed, forelegs crooked and 
not useable 
Zinc Lameness and stiffness plus parakeratosis 
this study arc shown in Figure 2. 
As in the first study, the break-
ing strength of the bones of pigs 
raised on concrete (solid or slat) 
was lower than the breaking 
st rcngth of the bones of pigs raised 
on pasture. The possibility of the 
presence of factors in the soil or 
forage affecting bone strength was 
essentially eliminated with treat-
ments 5 and 6, confined soil and 
pasture with forage destroyed. 
Thus, it appears that exercise 
may be the major factor affecting 
bone strength since the pigs on pas-
ture had more pen area for exercise 
than those on soil but confined to a 
small area. More research on the 
TREATMENTS___ __________ _ 
l CONCRETE SLAB 
2 CONCRETE SLAB. RUBBER COATED 
3 CONCRETE SLATS 
4 CONCRETE SLATS. RUBBER COATED 
5 SOIL. CONFINED 
6 PASTURE. FORAGE DESTROYED 
effect of exercise oil bone strength 
in pigs is planned. 
Nutrition 
N u tri Lion, particularly mineral 
nutrition, plays an important role 
in bone development. Major nutri·· 
tional factors involved arc shown 
in Table 1. 
As you can see from the table, 
feet and leg problems are a defi-
ciency symptom for several nutri-
ents. However, most commercial 
supplements and premixes contain 
ample amounts of the vitamins and 
minerals listed in the table. Excep-
tions are biotin, pyridoxine and 
magnesium. Generally, these three 
arc present in suflicient quantities 
in natural feedstuffs so that they do 
not need to be supplemented. Defi-
ciencies might occur in rare in-
stances. 
Limit Feeding 
Limit feeding of sows during 
gestation has become a common 
practice. In a limit-feeding pro-
gram, daily feed intake is restricted 
to 3-6 poundsjheacljday. It is im-
portant to recognize that limit 
feeding restricts only energy intake 
--not other nutrients. 
Fig. 2. Effect of floor smface and pen area on breaking strength of G-F swine. From 
Svajgr et al. (1968) J. Animal Sci, 27:1136. 
Some of the leg problems that 
have developed in sows and their 
pigs are undoubtedly clue to low 
intake of minerals and vitamins 
because the total diet of the sow 
was limited rather than just source 
of energy. 
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Fig. 3. Amount of calcium needed in 
ration of bred sows fed at different levels. 
Until we know more about the 
cflcct.s of limit f ceding, the daily 
requirements of the sow should be 
met for all nutrients regardless of 
whether !l, ·1, 5 or G pounds are 
being fed. An example of the 
problem of meeting nutrient re-
quirements under a limit-feeding 
program is shown in Figure 3. Note 
that the amount of calcium needed 
in the ration increases as amount 
of feed per head per day decreases. 
The same relationship applies 
for other minerals and vitamins. It 
is a good practice to limit energy 
intake in bred sows in terms of 
reproductive performance and eco-
nomics. However, exercise caution 
in limiting the intake of other nu-
trients. Remember, you can affect 
the performance of the pigs by how 
you feed the clam. 
Diseases 
Infectious diseases are also in-
volved in feet and leg problems in 
s·wine. Some diseases are relatively 
easy to diagnose, others are not. 
However, disease must be consid-
ered as a possibility whenever prob-
lems occur. Erysipelas, Strep, Staph 
and PPLO infections are but a few 
of the diseases that can cause leg 
problems. 
Nave! illness is a common disease 
of baby pigs. For some reason the 
infection tends to settle in the knee, 
hock or shoulder joints of the pigs. 
The joint swells quite rapidly and 
the pig is unable to use the leg in-
volved or is lame. Nave! illness is 
diff-icult to prevent but clean far-
rowing quarters and equipment 
will help reduce the problem. 'fhe 
disease will respond to antibiotic 
therapy but prevention is better 
than trying to cure. 
Increasing Baby Pig Survival 
By Murray Danielson 
Assistant Professor, Animal Science 
North Platte Station 
Surveys estimate that 25 to 30% 
of the pigs born alive in the 
United States fail to reach market 
age. This loss represents pigs who 
have, for the most part, the same 
potential in attaining market age 
as do their littermates. 
Greatest death loss occurs the 
first few days after birth. Empha-
sis must, therefore, be placed on 
methods to improve this phase of 
baby pig life. 
Industry has made available a 
commercial "Baby Pig Mama" in 
anticipation of increasing survival 
rate of newborn pigs. The Univer-
sity of Nebraska North Platte Sta-
tion installed such a unit early in 
l968. 
The machine installed at the 
North Platte Station (Figure I) has 
108 individual wire cage units 
each measuring one foot wide, one 
foot high and two feet long. Lo-
cated at the front of each cage is 
a shallow feed trough. Waste col-
lection trays about one inch in 
depth are located below each of 
the three tiers of cages. The open 
wire mesh floors allow waste ma-
terial to drop onto the trays. 
The unit consists of 2 parallel 
rows of cages, 3 tiers high, 18 cages 
per tier, 54 units per row. 
Mechanical Feeding 
The Pig Mama consists of a sus-
pended mechanical feeding unit 
which moves on a continuous over-
I : 
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I Fig. I. The Pig Mama installed at the North Platte Station. 
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head track serving both rows. The 
unit makes one revolution every 90 
minutes and can feed each pig 
every 90 minutes, 24 hours daily. 
The feeding unit is equipped 
with two major compartments-
one for the complete dry baby pig 
diet mixture and the other for wa-
ter storage. The water compart-
ment has a thermostatically con-
trolled heating element to keep 
the water at a constant desired 
temperature. 
Within the overhead track are 
two aluminum bars, equipped 
with several sets of perforations for 
each of the 108 cage units. Small 
metal pegs are placed in the per-
forations to indicate the amount of 
the diet to be dispensed at each 
feeding. With one peg, the pig is 
feel one cycle; with two, two cycles; 
and three, three cycles, etc. 
As the Pig Mama travels along 
the overhead track a micro-switch 
system extending from the Pig 
Mama moves just above the sur-
face of the aluminum bars. When 
the micro-switch makes contact 
with the metal pegs extending 
above the bars, the switch activates 
the Pig Mama, dispensing the de-
sired pre-set diet for each indivi-
dual pig. 
Each cage is equipped with a 
feeding chute which facilitates 
movement of liquid diet to the 
feeding trough as it is dispensed 
from the machine. The chutes are 
spaced so the pig on the top tier is 
fed first; the pig on the middle tier 
second; and the one on the lower 
tier third. 
Located above the track are 
automatic bulk storage and water 
inlet facilities that replenish the 
diet mixture and water compart-
ments each time the Pig Mama 
makes a revolution. 
The Baby Pig Mama is located 
in a renovated corn-crib. The 
room housing the units is 16' x 30' 
with a 8' 4" ceiling. The outside 
walls contain 3" insulation, 5" in 
(continued on next jJage) 
Baby Pig Survival 
(continued fromjJage 11) 
the ceiling and perimeter insula-
tion (2" x 24") between the floor 
and the foundation wall. 
Ventilation 
E. A. Olson, Extension Agricul-
tural Engineer and Dr. James A. 
DeShazer, Research Engineer of 
the University of Nebraska Agri-
cultural Engineering staff, cooper-
ated in the design of a positive 
pressure heating-ventilation sys-
tem. 
The baby pigs are taken from 
the sow from 6 to 12 hours after 
birth. This amount of time ap-
pears to assure ample intake of 
colostrum. For the first eight hours 
in the unit the pigs are not feel. 
The pegs as previously described 
permit the quantity of the liquid 
diet mixture to be increased as the 
pigs grow and their daily intake 
becomes more demanding. At-
taclled to the two compartments of 
the "Pig Mama" is a third com-
partment for a starter diet. This 
compartment is mechanically inde-
pendent from the other compart-
ments. At four to five clays. after 
the pigs have been on the all 
liquid diet they are allowed a 
small quantity of starter diet. Like-
wise, as appetite increases the 
starter diet is increased. 
Temperature 
The room temperature is kept at 
88 o to 90 ° F. for the first three to 
four days. Thereafter, every sec-
ond or third clay the temperature 
is reduced from one to three de-
grees making the temperature after 
three weeks about 72° to 75° F. 
The waste trays are sloped 
lengthwise toward the center of 
each tier. A constant water flow 
over the surface of these trays is 
permitted by a series of jets at the 
upper ends of each tray. This con-
stant water flow provides adequate 
cleaning of the trays. 
Humidity can be controlled to 
some extent with the ventilation 
system which is equipped with 
both a room-return air duct and 
an outside hooded fresh air return 
duct. An insulated damper located 
at the junction of the two ducts 
permits desired proportion of air 
from the two ducts. 
Acclimation Room 
The pigs are removed from the 
Pig Mama at about 21 days and 
placed in an adjoining room 30' x 
50' which is called the "acclima-
tion room" (Figure 2). The room 
has two rows of eight pens each. 
The 5' x 12' pens are located back 
to back over an eight foot slotted 
disposal pit. Thus, Ys of the floor 
<\rea of each pen is slotted with 
the remainder of the floor solid 
and sloping o/4" per foot toward 
the slotted area. The slats used in 
this installation are 5" wide with 
Y2" spacing. 
Automatic waterers are located 
over the slats to facilitate rapid re-
mov<ll of liquid waste. 
Fig. 2. Group-feeding in the acclimation 
room. 
Group Feeding 
Pigs are introduced to competi-
tive group feeding of from 40 to 50 
pigs per pen. Feeding for the first 
two weeks is accomplished by 
means of a mini gruel-omatic. Dur-
ing the transition from the Pig 
Mama where they are individually 
fed to the acclimation room where 
they are group fed, the pigs appear 
to undergo no significant stress. It 
appears feasible a minimum 
change in the physical nature of 
the feed during this transition pe-
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riod, permitted by the mini gruel-
omatic, aids in reducing whatever 
stress might occur. 
After the above described feed-
ing regime pigs are again re-
grouped and subjected to a dry 
grower diet until they are ready 
to be removed from the acclima-
tion area. During the summer 
months they remain in this area 
until they weigh about 40 lbs. and 
in the winter months approxi-
mately 60 to 70 lbs. They are then 
placed in growing finishing units. 
Advantages 
There are many reasons to be-
lieve the Baby Pig Mama has po-
tential for the commercial swine 
industry. Some of the possible ad-
vantages: 
I. Minimize the loss of baby pigs 
by sow crushing. 
2. Saving pigs from sows that 
have milking or udder complica-
tions. 
3. Removal from contaminated 
farrowing pens should mean less 
baby pig disease. 
4. Pigs in a controlled environ-
ment should perform better. 
5. All pigs, large or small, have 
an equal chance for an adequate 
diet. 
6. Small pigs, pigs from large 
litters have a chance for survival, 
(ample dinner table space). 
7. With a limited lactation pe-
riod, sows should produce more 
litters over a given interval of 
time. 
8. Simplified sow management 
with no need for lactation diets. 
9. Possible elimination of iron 
injections. 
10. Clipping of eye teeth not 
necessary. 
11. Limited and more efficient 
use of farrowing house possible. 
lt is possible the swine industry 
has not taken full advantage of the 
growth ability and feed conversion 
of the baby pig. Research with the 
Pig Mama will give us a chance 
to explore that potential. Besides 
the dietary requirements of baby 
pigs, dillerent diet combinations as 
well as management practices will 
be studied. 
Fig. I. The large intestinal ronndwonn of swine, Ascaris suum. 
Worm Control • Swine 
By Donald L. Ferguson 
Assistant Professor, Parasitology 
Department of Veterinary Science 
In Nebraska the most common 
internal parasite of pigs is the 
large intestinal roundworm, Ascaris 
suum (Fig. I). Commonly known 
as ascarids, these worms cost swine 
producers of the United States an 
estimated 50 million dollars a year. 
These losses result chiefly from in-
ability of pigs to utilize feed effi-
ciently, death of young pigs and 
condemnation of livers for human 
consumption. 
You will find this worm in al-
most every swine here! in Nebraska 
and it is not unusual to find several 
hundred worms per pig. In a re-
cent wormer trial conducted at 
the North Platte Station, 532 as-
carids were recovered from the 
small intestine of a I 40-day-old pig. 
250,000 Eggs per Day 
Each female worm produces 
large numbers of eggs (as many as 
250,000 per day) which pass from 
the pig's intestine in the manure. 
'Vhen the worm eggs reach the 
outside, they are in an early stage 
of development and are not infec-
tive to pigs. 
'Vithin two to three weeks, 
especially when the weather is 
warm and the eggs remain moist, a 
tiny larva develops inside the egg 
shell. These eggs can withstand 
severe cold, most chemical disin-
fectants used to sterilize equip-
ment, and can survive up to seven 
years in soil. 
Damage by Larvae 
Pigs become infected with as-
caricls by consuming food and wa-
ter contaminated with infective 
worm eggs. They rupture in the 
small intestine and infective larvae 
are liberated. 
The larvae leave the intestine 
by burrowing into the gut wall 
and entering the blood stream, 
which carries them to the liver. 
After a period of growth in the 
liver, the larvae travel to the lungs, 
passing through the heart on the 
way. In the lungs larvae burrow 
through air tubes to the windpipe. 
Coughing carries the young worms 
into the throat where they are swal-
lowed and pass into the small in-
testine-this time to mature and 
grow to adults. 
Adult worms in the intestine rob 
the pig of food, block the gut, and 
excrete substances which hinder 
digestion. They may migrate into 
the bile duct, stopping the flow of 
bile (Fig. 2). 'Vorms in the bile 
tract cause the spread of bile into 
the flesh. Bile-colored pork is not 
edible. These carcasses are con-
demned and destroyed. 
Common respiratory diseases are 
much more severe when worms are 
present:. Virus pig pneumonia 
(VPP) is 1 0 times more severe in 
pigs with worms than in pigs with-
out: worms. 
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To prevent worms, keep your 
pigs from eating worm eggs. Regu-
lar treatment will kill the egg-lay-
ing female worms and stop the 
spread of worm eggs. 
Control worm eggs already on 
the hog lots. Scrub the sow before 
farrowing. Farrow in a recently 
cleaned house. Keep the baby pigs 
away from worm eggs. 
Whipworms 
Pigs become infected with whip-
worms by consuming food and wa-
ter contaminated with infective 
worm eggs. Each egg contains a 
tiny worm surrounded by a thick 
shell. Upon being swallowed by 
a susceptible pig, the young larvae 
are released, burrow into the lining 
of the large intestine and cecum. 
'Vithin a few days the young 
worms emerge. They attach to the 
lining of the cecum or large intes-
tine of the pig and obtain nourish-
ment from the body fluids (Fig. 3). 
'Vhi pworms may cause consider-
able inflammation and irritation. 
'Vhen large numbers are present, 
they may cause a severe diarrhea. 
ln Nebraska many swine pro-
ducers worm their pigs with pipera-
zine. This wormer will effectively 
remove ascari ds and nodular 
worms, but it will not effectively 
remove whipworms. Repeated use 
of a wormer that is effective against: 
only one or two species may result 
in the build-up of other species. 
Because of the repeated use of pi-
perazine in Nebraska swine, whip-
worms have become a serious prob-
lem in certain herds. 
(rontinued 011 next j)(lge) 
Fig. 2. Ascarids in the bile duct of the 
liver. 
Worm Control 
(continued from jJage 13) 
Until the recent development of 
organic phosphates for worming of 
pigs, a suitable drug for treatment 
of whipworm infection in pigs was 
not available. These new organic 
rihosphates have proven to be very 
effective wormers and they are rela-
tively non-toxic when administered 
at the recommended level of treat-
ment. 
Lungworms 
During a 12-month period (No-
vember, 1958 to October, 1959) a 
survey was conducted to determine 
the incidence of lungworms in Ne-
braska conventional swine. An 
average of 20% of the pigs ex-
amined at slaughter were infected 
with lungworms. The high was 
34% in January and the low was 
9% in May. 
During 1968, a number of SPF 
pigs have been examined at slaugh-
ter to determine the incidence of 
lungworms in Nebraska SPF herds. 
To date, lungworms have been ob-
served in 23 herds. 
Lungworms impair swine pro-
duction by injuring lung tissue, 
enhancing respiratory infection, 
and serving as vectors of virus dis-
eases. 
Female lungworms live in the air 
passages in the lungs. Here they 
produce large numbers of thick-
shelled eggs which are coughed up 
by the pig, swallowed, and passed 
in the manure. 
Fig, 3. Whipworms attached to lining of 
the large intestine, 
Fig. 4. Lungwonns in the bronchioles of 
the lungs. 
Various species of earthworms 
swallow the lungworm eggs, which 
hatch inside the earthworm. The 
larvae enter the walls of the esopha-
gus, crop, gizzard, and intestine of 
the earthworm. Under favorable 
conditions of temperature, the 
larvae in the earthworms become 
infective to pigs in 3 or 4 weeks 
when consumed. 
Pigs become infected with lung-
worms by swallowing earthworms 
which harbor the infective larvae. 
Lungworm larvae penetrate the 
pigs intestinal wall and are carried 
by the lymphatic and circulatory 
systems to the lungs. Here they 
complete their development and 
mate (Fig. 4). 
An effective wormer is not avail-
able for removing lungworms from 
swine. 
Lungworm infection in swine 
can be prevented by keeping pigs 
in lots where they cannot come in 
contact with infected earthworms. 
This may be best accomplished by 
eliminating manure piles, wet bed-
cling and straw stacks in hog lots. 
Infected pigs should be removed 
from lots on which they acquired 
lungworms and put in dry, clean 
pens that have slotted or concrete 
floors. They may be placed on 
temporary pastures that have not 
been used for several years to in-
sure against further infection from 
swallowing infected earthworms. 
Recommendations 
To establish an effective worm-
ing program, anthelmintic drugs 
should be used to remove female 
worms before they reach egg laying 
age. \Vorm at weaning time and 
again 40-50 days later. 
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Swine Finishing 
Facilities-
What Kind? 
By R. D. Fritschen 
Area Extension Specialist (Swine) 
Northeast Station, Concord 
\Vhat form should your swine 
finishing facilities take? 
The swine producer of 1969 has 
several decisions to make, and, de-
pending upon his preliminary 
planning, may become confused. 
For example, several segments 
of the industry arc active in pro-
moting a particular building. 
Many such buildings have a par-
ticular feature or "gimmick" to 
aid in selling. 
\1\Tith high investment and inter-
est commitments the hog producer 
of 1969 needs facts rather than 
gimmicks. 
Terminology IS confusing. 
Heated, insulated buildings have 
been called environment con-
trolled when in fact controlling 
the environment is impractical and 
virtually impossible. Perhaps a 
more correct term would be en-
vironmentally regulated when re-
ferring to such units. 
Search for Facts 
The University of Nebraska an-
nounced in 1967 that it would 
make a substantial commitment in 
a search for facts pertaining to 
growing-finishing swine produc-
tion. The commitment was in the 
form of a new housing-manage-
ment research center at the North-
east Station. Initial construction 
began in 1967 and two units were 
completed in early January 1968. 
Subsequent construction includes 
four additional units plus an office-
maintenance building. Research 
will take place over several seasons 
and will involve a number of hogs. 
However, initial tests and observa-
Two units on left are concrete tilt-up. Four units on right are concrete block. 
tions have led to some conclusions. 
One group of 120 hogs was as-
signed 60 to each unit to deter-
miile the effects of environment on 
performance. One building (unit 
A) was unheated, uninsulated and 
open to the south. A modification 
was made in the form of plywood 
panels installed on hinges and 
raised or lowered according to the 
weather conditions. Supplemental 
heat was provided until the pigs 
reached approximately 90 pounds. 
The source of heat was infra-red 
heaters, measuring 36 inches long. 
Each heater provided warmth for 
two pens and was turned on at ap-
proximately 5:00 p.m. and off at 
about 9:00 a.m. 
The second building (unit C) 
was a heated, insulated, environ-
mentally regulated unit. The ther-
mostat was set at 72° F. Three 
systems of air intake were incorpo-
rated into unit C. No attempt was 
made to evaluate any particular 
ventilation system. Rather, it was 
the intent of the initial test to use 
a combination of all three systems 
to gain experience in their per-
formance. 
In addition to measuring the 
effect of housing environment on 
performance, the effect of slotted 
floors was evaluated. Each unit 
contains three pens of 25, 50, 75 
and l 00 percent slotted floor. The 
pens in units A and C measure 
4 by 12 feet, providing approxi-
mately 8 square feet per pig. The 
feeders, requiring 5.8 square feet, 
were in the same location in all 
pens. Results are shown in Table l. 
Different amounts of slotted 
floor did not affect rate of gain in 
unit A. \,Yhile efficiency varied 
somewhat, no distinct pattern de-
veloped within unit A. In unit C 
more variation in daily gain oc-
curred but the difference was not 
great as was the case regarding 
feed efficiency. 
When comparisons between 
uni:ts are made, season of year is 
expected to become a factor. Since 
the pigs were put on test January 
18 the influence of ambient tem-
perature upon performance could 
be anticipated in unit A. How-
ever, except for the unaccountable 
difference in feed efficiency on 50 
percent slotted floors, 2.64 and 2.85 
for units A and C respectfully, 
there was basically no difference 
between units. \,Yhen housing ef-
fects alone are considered and 
pooled as in Table 2, this is dem-
onstrated more clearly. 
Observation of the pigs' habits 
suggests a plausible theory why the 
feed efficiency in unit A was at 
least equal to that in unit C. It 
Table I. Effect of housing and slotted floor on performance of growing-finishing hogs. 
llldg. A 
'25-1--
Bldg. c 
(Modified open front) (Enclosed-insulated) 
% Slotted floor 100 I 75 I 50 I 100 75 50 25 
No. pigs 15 13 14 15 15 14 15 15 
Av. initial wt. 42.7 42.7 43.0 12.9 43.0 43.1 43.1 42.9 
Av. final wt. 178.8 179.3 183.2 181.6 183.7 191.8 185.0 182.8 
Av. daily gain 1.60 1.60 1.65 1.63 1.66 1.76 1.67 1.64 
Feedjlb. gain 2.80 2.75 2.64 2.78 2.79 2.77 2.85 2.77 
Days on test- 85 
15 
Table 2. Housing effects on gain and feed 
efficiency. 
Bldg. A Bldg. c 
Av. daily gain 
Feed/lb. gain 
1.62 
2.74 
1.68 
2.80 
was noted that the pigs in un-
heated unit A conserved their en-
ergy by grouping together for mu-
tual warmth. Their activities were 
somewhat organized to m1mmize 
movement, heat loss and thus en-
ergy. Those in unit C were more 
active as the temperature was main-
tained near 70 degrees, reducing 
the need for mutual inactivity and 
warmth. In addition a 25 watt 
light was on at all times, making 
activity and thus energy consump-
tion more appealing. In a subse-
quent study unit C was left with-
out light, which appeared to re-
duce activity. 
The dunging (lattern in a par-
ticular building has significance in 
two ways. (1) The time spent clean-
ing Ol' sera ping a partly slotted 
floor costs money and (2) the per-
fonnance of pigs in messy pens is 
sometimes reduced. In buildings 
A and C the dunging pattern be-
tween different amounts of slotted 
floor was markedly different in 
terms of labor required. The 25 
percent slotted floors required 
daily cleaning as the hogs dunged 
near the middle of the pens. The 
50 percent slotted floor required 
occasional cleaning with some vari-
ation between pens. The 75 per-
cent slotted floors rarely required 
cleaning. 
\,Yhile initial results of this 
multi-phase study are inconclusive 
one generalization can be made. 
It appears that hogs in less ex-
pensive units, such as unit A, re-
ceiving proper care can profitably 
compete with pigs produced in 
more expensive units. 
Type of Slotted Floor 
The particular type or style of 
cement slat used may influence per-
formance. A 4-inch wide slat with 
round edges is used in units A and 
C. While the slat is four inches 
wide at its greatest width, the 
rounded edges result in only slight-
(continued on next jJage) 
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ly over three inches of walking 
surface. \1\Tith the round edges and 
the inch spacing between slats, the 
openings serve as a funnel where 
legs are more easily caught. 
Upon observation it was thought 
that pigs reared on greater slotted 
areas (75. or J 00 percent slotted) 
were more reluctant to walk and 
did so only when eating and drink-
ing made it necessary. 
Conversely, those on a lesser 
amount of slotted floor (50 or 25 
percent slotted) appeared to exer-
cise more. Because of the impor-
tance of soundness and strength of 
bone it was decided to critically 
test bone strength. Metatarsal 
bones of the lower rear leg were 
collected and broken in the labora-
tory to determine relative strength. 
Results arc shown in Table 3. 
The bone strength phase of the 
initial study indicates that bone in-
tegrity is not sacrificed when swine 
arc grown on floors that are mostly 
slotted. Indeed, the reverse a p-
pears to be the case. 
The type of exercise as well as 
the amount may be a factor in de-
veloping bone strength. A marked 
difference between particular 
groups of pigs and their suscepti-
bility to feet and leg problems has 
been observed at the Northeast Sta-
tion. It seems certain that as more 
swine are produced under con-
fined conditions that more atten-
tion will be given to size and scale 
of bone when buying breeding 
stock. 
Note right rear leg of pig in center is 
lodged between slots. 
Close-up of slots. Slots arc five inches 
wide, with sharp edge. Opening between 
slots % to I inch in width. 
Pen on right 25% slotted, on left 50% 
slotted. Note dilference in cleanliness. 
Table il. Effect of slotted floor on bone strength. 
% Slotted floor 100 I 75 50 25 
Building A 
No. pigs 15 13 13 15 
Rep. I 1~)7 ,!)!)a I 81.85 I 79.75 149.65 
Rep. 2 171.65 197.30 176.00 209.75 
Rep. 3 188.70 180.00 167.75 168.20 
Av. 186.97 186.38 171.50 175.87 
Building· C 
No. pigs 15 13 15 15 
Rep. I 191.75 181.00 166.75 202.10 
Rep. 2 192.10 208.62 186.55 167.65 
Rep. 3 183.05 151.25 175.45 168.55 
Av. 189.12 180.25 176.25 179.43 
a Values arc pressure required to supply the force to break metatarsal bones. 
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: Environmental Effects 
By Roger W. Mandigo 
Assistant Professor, Animal Science 
Many factors affect the consum-
ers' decision to purchase pork and 
the selection of pork cuts. The 
yield and quality of this pork is 
important to all concerned. 
To the producer it is the num-
ber of pounds of pork produced 
with a minimum of expense. 
To the packer it is the yield of 
salable meat of the greatest desir-
able quality. 
To the consumer it is the great-
est amount of edible pork of desir-
able quality at a competitive price. 
Thus, quality and quantity of 
desirable pork is of concern to 
everyone. Y~t, we find too often at 
the consumer level pork which 
lacks the appeal and desirability 
which people feel is necessary. 
There arc many approaches that 
can be taken, and far too often it 
is easiest to blame someone else for 
the problems of our product. 
Often pre-slaughter environment 
and methods of production arc 
blamed for part of this problem. 
In many cases, hogs are produced 
today in a manner that hears little 
resemblance to the production 
practices of a few years ago. 
Many new practices, such as 
sla ttecl floors, concrete slabs, total 
confinement, total environmental 
control, new rations and diets, 
greater selection for meatiness and 
many other ncvv things are con-
stantly being developed and tested. 
vVha t is the effect ancl infl ucncc of 
these and many other new or differ-
ent practices on the ultimate ac-
ceptability and desirability of the 
pork products? 
Very little information from con-
Table I. Treatments used in study. 
Pasture 
Confinement soi I 
Concrete slat 
Pad-slat 
Concrete slab 
Pad-slab 
()()X 120' pasture 
H x W dry lot 
8 x 8' slatted floor 
8 x 8' rubber padded 
slat 
8 x 8' concrete slab 
8 x 8' rubber padded 
slab 
on Quality of Pork Table 3. The influence of slaughter weight on carcass traits. 
trolled studies is available to 
answer these questions. 
Trait 
Carcass length 
Backfat 
Loineye area 
Marbling score 
Color score 
Ham and Loin 
Primal cuts 
Firmness 
Tenderness 
100 1bs. 
in. 23.9" 
in. 0.8" 
sq. in. 2.3" 
1.3" 
2.4 
% 38.8" (){) 7Ui" 
mm. 5.5 
12.0 
Standard 
150 1bs. 200 1bs. 250 1bs. deviation 
27.3" 29.5" 31.2" 0.85 
1.1 b I .4" 1.6" 0.02 
3.1 h 3.6' 1.0'1 0.38 
1.6" 2.0' 2.7d 0.62 
2.2 2.2. 2.6 0.56 
37.1" 36.4" 35.5" 3.18 
68.6" 67.8" 67 .4" 2.il6 
5.1 5.2 5.2 0.95 
11.5 10.9 11.2 3.07 
This study was started to in-
vestigate the influence of pre-
slaughter housing environment on 
the yield and acceptability of fresh 
pork products. Concrete slabs, 
slatted floors and rubber padding 
were investigated. Treatments used 
are shown in Table 1. 
Means with diffcr~nt superscripts arc significantly (P .05) different. 
Ninety-six barrows and gilts 
from the University swine herds 
were randomly assigned to the six 
treatments. The pigs weighed 
about 40 pounds at the start of 
the experiment and two pigs were 
removed from each of the dupli-
cate treatment pens at 100, 150, 
200 and 250 pounds. A standard 
growing-finishing ration used at 
the experimental farm was fed to 
the pigs. 
Results 
Following slaughter and chilling, 
the carcasses were evaluated for 
length, backfat, loineye area, mar-
bling score, color score, percent 
ham and loin, and percent primal 
cuts. Samples were removed for 
firmness and tenderness as well as 
a sample for chemical analysis. 
The influence of the various 
types of housing and confinement 
is shown in Table 2. No signifi-
cant effect of treatment was found 
for any of the traits measured. It 
would appear that the environ-
mental systems in this study had 
little if any influence on the car-
cass. It should be stated that pigs 
in this sLUdy had more than the 
recommended space allowance, and 
thus were not stressed by lack of 
space that would likely be found 
in some commercial situations. 
A discussion of each of these 
measurements taken on the pork 
carcasses may help in understand-
ing what each trait measures. Car-
cass length is felt by some to be 
important in providing sufficient 
length to allow for large litters to 
be raised. It should be pointed out 
that the mean values shown in 
Table 2 report the average for all 
four weight groups. Table 3 should 
be consulted to see the effect of 
slaughter weight on length. 
Backfat measurements are im-
portant to the pork industry in 
that there is no room for the over 
finished, wasty hog. Loineye area 
is an indicator of the amount of 
meatiness in the carcass. However, 
it does not provide an exact mea-
sure of the total lean in the carcass. 
Again, as in the case of length, 
these values are low because of the 
light weight· hogs which were in-
cluded in the average. Table 3 
should be consulted to see the in-
fluence of slaughter weight. 
1'Yiarbling score is very important 
to pork, and probably has been 
overlooked by many in the desire 
to remove fat from the carcasses. 
Marbling fat is the intramuscular 
fat or the fat inside the muscles. 
J\Iarbling is closely related to flavor 
and juiciness of the cooked pork 
and should not be overlooked. 
Table 2. The ell'ect of nmfincmcnt and floor strU<:ture on carcass traits. 
I c:onfine-1 Concrete I Concr<:te I -- ···-Concrete I Cont:rctc I Standard 
Trait Pasture mcnt soil slat pad·slat I slab pad-slab deviation 
Carcass length in. 27.R 2H.O 27.8 26.9 28.2 28.3 0.85 
Back fat in. 1.3 1.2 1.2 1.2 1.2 1.2 0.02 
Loineyc area sq. in. 3.1 3.3 <l.2 3.3 3.2 3.1 0.38 
Marbling score 1.9 2.0 1.9 1.7 2.2 1.7 0.62 
Color score 2.4 2.2 2.1 2.3 2.1 2.3 0.56 
Ham and Loin % 37.2 :l7.4 36.0 36.8 36.1 38.0 :us 
Primal cuts % 69.8 69.3 67.5 6R.6 68.5 69.3 2.36 
Firmness mm. 5.3 1.8 5.5 5.4 5.0 5.1 0.95 
Tenderness 12.2 11.3 10.0 12.1 10.5 12.2 3.07 
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Color scores are also important 
because pale, flat-dull colored pork 
is not nearly as desirable as a 
bright pink colored lean. In both 
of these measures, the larger the 
score number the better the value. 
Firmness is measured in milli-
meters of penetration of a steel ball 
into the fresh lean muscle. Many 
soft pork chops can be found in 
the supermarkets. The smaller the 
value for firmness and tenderness, 
the more desirable the score. Ten-
derness is definitely a problem for 
pork, although not as serious a 
problem as in beef. Tenderness 
values are the pounds of shear 
force required to shear through a 
% inch round core of the cooked 
fresh lean. The smaller the value, 
the less force required. 
Ham and loin percent and per-
cent primal cuts refer to the yield 
of salable lean meat from the desir-
able cuts of the pork carcass. The 
percent ham and loin is the most 
commonly used value to rank pork 
carcasses on lean value. The ham 
and loin represent the two most 
valuable cuts from the pork car-
cass. The values for ham and loin 
percent in these hogs are average 
to slightly below average in value. 
Primal cuts include the trimmed 
ham, loin, picnic, boston butt and 
belly. They will usually parallel 
ham and loin in ranking the merits 
of a group of pork carcasses. 
Table 3 illustrates the type of 
growth commonly observed in 
hogs. \1\Tith the normal market 
weights being between the 200 and 
250 pound weight groups, the 
lower weight groups are used to 
illustrate the growth found in hogs. 
Mean values with different super-
scripts in the same trait are signifi-
(continuecl on next jJage) 
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cantly different in magnitude. The 
first four traits studied all increase 
in value with each increasing 
slaughter weight. This type of 
growth and development is com-
monly seen in all livestock. 
It should be pointed out that a 
pig has the greatest percent ham 
and loin or primal cuts as a 100 
pound pig. These values will de-
crease with increasing weight pri-
marily because deposition of fat in-
creases with increasing weight. 
It should also be pointed out 
that a I 00 pound pig is certainly 
not a very efficient weight to mar-
ket a pig. Not only has the pig 
not yet achieved his potential for 
muscle development, but the fixed 
costs of slaughter and processing 
would be the same for the l 00 
pound pig as for the 250 pound 
pig in most cases. 
Summary 
From results of this experiment, 
it appears that these types of floor 
structure and confinement had 
little or no influence on the qual-
ity or quantity of pork. These are 
a few of the many types of con-
finement and housing that are in 
use today, and caution should be 
maintained in drawing conclusions 
from these data when compared to 
other types of housing and con-
finement. In addition, it should 
be remembered that these pigs had 
ample space allotments and were 
not overcrowded. 
Certainly it should always be the 
objective of everyone in the pork 
industry to stress quality and not 
just quantity of pork. If the pork 
industry does not provide the con-
sumer with a tasty, juicy, tender 
product at a competitive price, 
then the consumer will probably 
seek out an alternate or substitute 
to pork in the weekly menu. 
It is not only important that we 
know what makes a cut of pork 
desirable, but also what every man-
agement and processing step will 
do to the ultimate appeal and ac-
ceptance of pork and pork prod-
ucts. 
Selection 
for 
Ovulation Rate 
By Dwane R. Zimmerman 
Associate l'rofcssor, 
Reproduction Physiology, Animal Science 
Swine raisers appreciate the im-
portance from a profit standpoint 
of farrowing and raising large lit-
ters. 
An important secondary benefit 
is the greater opportunity large lit-
ters afford swine breeders to make 
improvement through selection. 
Larger litters result in the avail-
ability of more pigs from which 
replacement stock may be selected 
for the next generation. 
This article outlines the research 
plan and summarizes the progress 
to date of a swine breeding experi-
ment being conducted by the Uni-
versity of Nebraska Animal Science 
Department. 
More Research Needed 
The answer to the question, 
"Can Litter Size Be Improved by 
Selection?" cannot be answered 
with certainty at the present time. 
There is little indication from 
experiments or selective registra-
tion programs where replacement 
boars and gilts have been selected 
from the larger litters that selec-
tion is effective. 
?vJost experiment stations have 
estimated the heritability of litter 
size to be low (10%) or less). This 
means that one would expect to 
obtain only about l 0% of the ad-
vantage for which you select. 
For example, if the replacement 
stock was selected from litters that 
averaged '1 pigs more per- litter 
than the average of your herd (for 
example, litters of ll vs. litters of 
7), the predicted improvement in 
litter size the next generation 
would be .1 pigs per litter ( 10% 
heritability x 1-pig selection ad-
vantage). If this estimate of the 
additive portion of the genetic vari-
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ation in litter size accurately re-
flects the true situation, selection 
progress would be slow even when 
large selection differentials (as in 
the example just cited) are possible. 
These results suggest that the ef-
forts of most swine breeders to 
improve litter size should be con-
centrated on providing a more opti-
mum environment for the breeding 
herd rather than trying to select 
replacements on the basis of litter 
SIZe. 
It is diflicult to determine from 
the experiments just cited how ef-
fective selection for litter size 
might be if the selection pressure 
was maximal. In most of the experi-
ments the selection effort was di-
vided; litter size being only one of 
several traits for which selection 
was practiced. 
Breed differences in litter size 
suggest that selection was effective 
at some point in breed develop-
ment. Perhaps natural selection for 
litter size (females with large litters 
supply more progeny for breeding 
than females with small litters) has 
exhausted much of the genetic vari-
tion for litter size that existed dur-
ing evolvement of the different 
breeds. 
Another possible reason for the 
low heritability estimates for litter 
size may be the nature of the trait 
itself. Litter size is a complex trait 
determined by the successful com-
pletion of a series of complex phys-
iological events expressed over a 
rather extended period of time. 
To have large litters, females 
must produce large numbers of 
germ cells that are readily fertiliz-
~lble, mate and provide an environ-
ment during gestation that will 
result in the survival to term of a 
high percentage of the embryos 
formed. 
During this relatively long pe-
riod of time, many environmental 
factors (nutrition, disease, climate 
and others) can affect the expres-
sion of litter size. 
The Selection Experiment 
The establishment of a popula-
tion of swine composed of a com-
bination of H of the older breeds 
available in North America was 
completed in 1965. The founcla-
tion herd was then closed to out-
side introductions. This crossbred 
population should possess more ge-
netic variation for reproductive 
traits than a single breed and 
should increase the opportunity for 
improving reproduction by selec-
tion. 
Two separate lines have now 
been started from the foundation 
population. One line is being se-
lected for ovulation rate (number 
of eggs produced) at the second 
estrous period. This trait was se-
lected because ovulation rate deter-
mines the upper limits of litter size 
and can be measured on each indi-
vidual female. This is done by sur-
gically exposing the ovaries of each 
female during the middle part of 
the second estrous cycle and count-
ing the numbers of corpora lutea 
(structures that represent ovula-
tions) present on the ovaries. 
The 50 gilts with the highest 
number of corpora lutea are se-
lected as replacements for the next 
generation. No other traits are be-
ing considered in the selection pro-
gram. The objective is to maintain 
a line of 40 farrowing gilts per 
year. 
Similar numbers of gilts are be-
ing maintained in a second line 
(control line). All gilts produced by 
the control line are similarly ob-
served for ovulation rate but no 
selection is being practiced for this 
trait or any other trait. 
Replacement stock is selected at 
random from each of the ovulation 
classes (10, Il, 12, etc.) on the basis 
of the frequency distribution of all 
control-line gilts on which opera-
tions were performed. This is being 
done to maintain the variation in 
ovulation rate present in the foun-
dation population. 
Boars for each line are selected 
at random from the available males 
produced in each line. The first 
generation selection was done in 
1967. The 227 gilts on which opera-
tions were performed averaged 
14.53 ovulations per gilt. The ovu-
lation rate of the gilts saved for 
replacement averaged I G. 56 for the 
select line and 14.58 for the control 
line. 
Thirty-nine control and 38 select 
gilts farrowed an average of 8.21 
and 8.46 live pigs, respectively. Sec-
om! generation selection is nearing 
completion at this time. 
This experiment is in its infancy 
and it will be several years before 
it can be determined how effective 
the selection for ovulation rate has 
been. Improving ovulation rate is 
basic to changing the litter size 
potential. Whatever genetic im-
provement that can be made in 
ovulation rate should make it pos-
sible to increase the number of 
progeny born. 
TGE Prevention Your Goal 
By N. R. Underdahl 
Professor, Swine Diseases, 
Veterinary Science 
M. J. Twiehaus 
Chairman, Veterinary Science 
C. A. Mebus 
Professor, l'athology, Vetet·inary Science 
Transmissible gas t ro enteritis 
(TGE) is a severe disease of baby 
pigs and is considered in many 
areas as the most important disease 
affecting swine. 
It has been estimated that more 
than one million pigs in 20,000 
herds are involved each year. 
In Nebraska, TGE has not been 
as great a problem as reported from 
other states. However, the number 
of cases diagnosed as TGE has been 
increasing. This past spring, 13 
herds were infected-twice the num-
ber reported for 1967. 
Caused by Virus 
'TGE is caused by a virus which 
infects the intestinal tract. The 
mortality rate for pigs under 10 
days of age is nearly I 00%, but as 
the age of the pig increases the 
mortality rate decreases. 
Baby pigs may be infected upon 
birth and clinical signs of the dis-
ease will be apparent within 24 
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Fig. I. Pig with TGE 48 hours postinocu-
lation. Note severe diarrhea. 
hours. These pigs will generally 
die within a few days. The clinical 
signs of the disease are vomition in 
18-24 hours following exposure. 
This is followed by a severe 
diarrhea characterized by watery, 
yellowish feces frequently contain-
ing flecks of coagulated milk. The 
tail, legs, and buttocks become wet 
with feces and the hair matted 
(Fig. 1). 
The pig becomes dehydrated, 
develops a persistent thirst and 
attempts to drink water from the 
floor. The pig becomes progres-
sively weaker, has a tendency to 
pile as the body temperature drops, 
develops a shrill squeal when 
handled, has weak convulsions and 
dies in 2-5 days. 
Loss of Body Fluids 
On necropsy, baby pigs that have 
died from TGE characteristically 
have a marked dehydration or loss 
of body fluids. The stomach is usu-
ally filled and distended with a dry, 
hard, milk curd and the intestines 
are filled with fluids and gas. 
The intestinal villi or finger-like 
projections on the intestines are 
shortened as a result of the viral 
infection (Fig. 2). These villi are 
responsible for absorption of food 
from the intestine and conse-
quently when these structures are 
altered nutrition is impaired. 
These villi may be seen with a 
magnifying glass and shortening of 
these villi has been suggested as a 
test for the specific diagnosis of 
TGE. In pigs which recover from 
TGE, the villi grow back and are 
normal in 8-10 days following in-
fection. 
Older pigs when infected with 
(continued on next jJage) 
TGE Prevention 
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TGE virus may have some vomi-
tion, a moderate to severe diarrhea, 
but recover in 24-48 hours. 
Gestating sows frequently have 
more signs of illness than do feeder 
pigs. Lactating sows become sick 
at the same time as the baby pigs 
and with the added stresses of far-
rowing and lactation frequently 
become severely ill and there is 
cessation of milk flow. 
Sows that have had TGE are im-
mune for at least one year and the 
immunity is transmitted to the 
baby pig through the antibody in 
the colostrum. The colostral anti-
body will protect the baby pig 
from infection as long as the pig 
is nursing the immune sow. If the 
sow's milk flow is interrupted then 
the pig is susceptible to TGE and 
may become infected within two 
hours. It appears that the anti-
body in the milk neutralizes the 
virus in the intestine preventing 
the disease. If the antibody is dis-
continued, the virus multiplies and 
causes the disease. 
Prevention 
Prevention of TGE in baby pigs 
through immunization appears to 
be dependent on two factors: The 
sow must have circulating antibody 
in the blood to transmit antibody 
through the milk and secondly, the 
cells lining the intestinal tract of 
the sow must develop a local im-
munity to TGE. 
The local immunity can only be 
produced by infection of the in-
testinal tract with TGE virus. The 
TGE vaccine marketed several 
years ago could produce a fair cir-
culating antibody but no local im-
munity of the intestinal tract. 
When the vaccinated sow was ex-
posed to TGE virus the sow not 
having intestinal immunity would 
be come sick and the milk flow 
would decrease. The baby pigs 
then received less antibod_y and 
consequently became infected with 
TGE. 
TGE virus can remain infective 
for years when frozen and for about 
three weeks at refrigerator tern-
peratures. At 75° it can remain 
infective for two days, but only for 
a few hours when exposed to sun-
light. This stability in cold tem-
perature probably accounts for its 
seasonal occurrance during the 
winter and early spring. 
At the present time there is no 
vaccine available for the control 
of TGE and no effective treatment 
which will stop the death losses in 
infected baby pigs under 10 clays 
of age. Control of secondary in-
vaders in older pigs can be bene-
ficial. The control of TGE at the 
present time must be handled by 
improved management practices. 
Recommended practices include: 
Fig. 2. (A) Normal villi of small intestine. 
(B) TGE infected intestine with villi 
shortened or eroded. 
l. Not allowing visitors into far-
rowing quarters without disin-
fected boots and clean clothing. 
2. Keeping clogs and birds out of 
the farrowing house. 
3. Not borrowing equipment 
from other producers unless it is 
properly disinfected. 
4. Not bringing new additions to 
the herd later than one month be-
fore farrowing. 
5. Disposing of all dead pigs by 
burning or burying. 
Control Difficult 
Once a herd1 is infected con-
trolling TGE is more difficult. Op-
erators using central farrowing 
houses have more serious problems 
as the farrowing cycle must be 
broken before the disease can be 
brought under control. 
Breaking the farrowing cycle can 
be accomplished by marketing a 
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group of sows due to farrow or far-
rowing a group in individual far-
rowing houses. The central house 
should be cleaned, disinfected, and 
rested for one or two weeks. 
Those· sows that have been in-
fected and have lost their litters 
should be rebred. Those sows will 
transmit antibody in the milk and 
prevent TGE in the new litter. 
Sows that have had TGE and re-
covered during gestation 2-3 weeks 
before farrowing will transmit anti-
body to protect the litter. 
Sows farrowed in individual far-
rowing houses during an outbreak 
of TGE can raise good litters pro-
viding good sanitation and man-
agement is practiced. If litters can 
be raised to 10 clays of age then the 
severity of TGE is reduced and 
the death loss is much lower. 
In caring for litters in individual 
houses, the herdsman should wear 
clean clothing, should disinfect . his 
boots between each house, should 
care for youngest litters first and 
enter pens as little as possible. 
Under most circumstances, a pro-
ducer should not purchase bred 
sows to make up for losses from 
TGE. These new sows might be 
susceptible to TGE, lose their lit-
ters and prolong the infection. 
TGE is a sporadic, highly infec-
tious disease and one should be 
concerned with the dissemination 
from farm to farm. During an 
outbreak, improved sanitation, con-
trolled movement of swine and san-
itary disposal of dead pigs should 
be practiced. 
Current research has given us 
much information on TGE. How-
ever, more has to be learned before 
prevention and control is feasible. 
Several experiment stations and 
others are working on TGE and 
anwsers to the many questions may 
be found in the near future. 
However, until a va·ccine or 
treatment for TGE is found the 
only control measure a swine pro-
ducer has is to prevent the. herd 
from becoming infected with TGE 
virus. Prevention of infection may 
be accomplished through sound 
management, isolation and control 
of swine movement. 
